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(57) imm 

1 mm ] vmm^mmm^mmmzm^iLx & . 

[*fifc¥K] ss-opwttat 1 6 ^wt- 1 5 fc, 

ill 6. 18^)h-7fPi ii, JJfJ&0^£Eft-¥«>5*fci& 
Sit-y^pi J; 9 £>A*§ < LTfc< „ iODBlTWd 

1 9rt«H<^mftat4 3 , 4 3tm-. m^^m 

ill 6, 18t«:I5, 5*ffl»&tf. *LX* i 
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(2) 

1 

d em—vMa&P' t>mjjfat,z-fittzfflftT±.mm- com 
3*1, ±fem~ojfffifc^i*j^&i&HojgB£*-f si? io 

§m~OjS]HSr*-r-l>m~OgEWi:. ±12^— comMlz 20 

i -vnmfrt> m^^z-mti^TiMsm- com 

fix. . ±IEIg-i7)fPWt;M^- & ±!2fiS=«9Wtf5»&«S 

»--^»t=«t±iESiHcoaittr*«rtrft{cif 
mivfi><7)mte>$£®A&M%. L^m~com%$:±mm 50 
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-OiEtt fcJEEAIflte- L , JJESEffiJfc&WRSg LfcRSE 
«Bc«0r— St LfcttJITC* _LfES?~o§B«^j±Affli£ 

fcoftoM*Uw7)gBWt;:. (ftirfttcaOBfS^SS^ 

[ 7 ] it 2 t ttE* n^tifzm 
m—<?)$m t coft<DmtLfrcr>ffiMzi'frMco®mMm.Tm 

feiftig«fc«B-S:L3t««-C, JiIEmH^SPWc7)J±A 

items ] Maw2 taBKLfc^f jE*ft*s*ifciK 
*, i-mzft^iifzmtmmm.wnwm.m;. 

[000 1] 

Va-y ( VTR) ffl, ^-FxV^^F7-f7' (HD 
D) m. (VTR) ffl, re 

-AT'jy^ (lbp) fflmt">K;i/t-^, n— ^ 

%mwt zcr>wm-m£izm-t& . 

[0002] 

[#*O^Wt] VTR^HDDcDXtryK/l^. jgfT.ll 

DjIKi (WfciSft5rS"|fti<05ffl») at^Wttri&i^®*L*R& 
M*«5v^:MAL^lM^iti^ (Mfil^r 



(3) 

3 

cooo3] mmco^mmt, mi 2 ( a > 

2 i; „ MM ( B ) fc^tflKc, flJSWfc: 1 MO$SSS<0 
*MfitHlt3. 3Sr*-r&*Wft4i:Sr. HH(C) fcij^ 

CO 6 . 6 t±. _tJEI 5 . 5 £ nJS;fr|*J^IHHfc«» LT 

<^m^Mitimi>m^-)vx'hh . 10 

[0004]: 12(C) tC7Kf-«^^iJ^f Si 

[00 0 5] VTR^HDDOXtyF/HSSfl,^ 
<&„ ®fcT^**fc<8fcL£WUf&&*iv, ;co 
cOi^ £E t fcttJBTttffl-*-* . 

[0006] — 2u SiloiiS^fMT^S, 1*1 20 

kmsui 1 tmni3*3 t«sti5, 5 taaH-4«^ 

fctt. Ell 3fcS^t«fc, ±ta^«ljll fc?MIMUH3 

tii'tstts 3<DiawnHS"rtFfc: 

is:coi5, 5*#A-rs. -mil ±sivmmm.i htv 

[0007] FW>r&j-SPtifc i:4-5-c#A 

5titSS«I5, 5*, P3M^^Pl^ffiHLitr 30 
Rtctt .#55. 5 * iiErtHftit 1 SW^fUt 3 fc 
*fLT»&^WUf5r&5:V*. icoHf, ±Kl*llii«lSi 

1 wttoftm 3 5 , 5 *»k w mt&tfm ( ^ 

£E*tt-$-Lfc#ffl> ±IBl*Jllftatl, 

it 3 . #5 5 , 5 Ofei&W flbW § m < , IfcWt ^ Vfc 

[0 0 08] m^MLT. ^iJ^(fmBS5 7-2 0 0 
7 2 2#^fcK8t&*rO*4*fc, WI&fifMcOiW 
**l*f. 5^tHIB*&{tTSttS«Ji<0«^. #5 40 

[ 0 0 0 9 ] X. ^Ji(f!ffMBS6 1-6 59 1 3^ 
fg. PI 6 1-7 9 89 9-f-^fg. HIBBS5 0-1 0 17 
5 3fMl s |3]5 6-1 2 7 4 5 6#&#fcl±, T">-^ 

avr-'jffl. 7#>y°mt LTffiffl-rs. 

^JE$r#^-L^^mi-r-ffifflStLS i>cOT\ VTR^H 50 
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[ 0 0 1 0 ] X. ^PfflB36 1-145761 #£#Wc 

(4. i?ijry^a7iittffr'. mmss6 2-2232 
^mm^vm^-thm, «iif H4«B3 9 - 3 9 1 6 

[ 0 0 1 1 ] X. #^BS5 7-1 409 1 2#^fgt 
^#^L^v^«T*^jtT7ta. JJEKI^KlSrittriai 

»i.A^lfiajWfi«fc«r l 3, SSiftlRI. ffl 

[ 0 0 1 2 ] X. *H^ltm4 9 0 0 9 5 8#BHiHI»t 
(± , 114-15 fc^rt«!3r«Bi3&*Ei6 S V ^ & . i 
<0W<0H1 4fc^Lfc«it(0«-^. (T 

^ l 0 o^JWIffi b <0IB!fc:iftft* t , MEEWS: 
9. 9^)«1 1. lit, SVHCjfi##-^3^tff 

So 

[0013] m~h, (Ell 4C0^) tO^l 1C0 
SM±ftS12C^iTSfc* {:i flfrfj (g|i 4 (?) 

S^T) cort^l lSrico±i6|fel 2tl6j(tffJELT, f 

LT. >5HS£S*1.4. MoT±l5fffi*co^ 

T'\ ±ie±A6^1 2t[*](tffJ±L^ftSo 
[ 0 0 1 4 ] X. HI 5te^Ufcii3ttf>*#, i2«^ 
jaHt:a5iJcop < q|^«Lit 1 . lSrffMLTV^. A^^y 
i?" 1 0 fc|*ItKL^ 1 W^Hfit4 , 4 C0rat(4ra^ 1 3 £ 

I^I.MtffiL.15. 5t;^J±^#^-LTV^ 

So 

[ 0 0 1 5 ] X, ^HPP3 - 3 6 5 1 7#4^Bfcli, El 

l 6 fcjjHUifc:, l *fco^hl^4 . 4 »IBfca«*UfcS(f 
ffffUI5. 5fc^£Eft**ff*3«Kfti&*iBaS*iT 

[ 0 0 1 6 ] X, W3- 2 2 2 6 6 1 #&#RRtf# 
H#ltH 5 0 4 5 7 3 8-f-BJffl«(C{4. El 1 7~ 1 8 Iz 



(4) 

5 

fcflBSfi. JKJffe 1 4t=<fc *)J\f?yy7 1 0 tFMKLft: 

^>^- 1 owl, wtmz-s. o . rta±«stt6ftfcj: o 
<z#n&tt® 3 i4±fEj«i4 emmmiz . aw o^ma 

[00171IC, l»i*«&t/^ #IBBS6 1 - 1 
4 5 7 6 1 ^fiat^*BB*flF)(54 7 1 3 7 0 4^BJ$| io 

L3t«J»T±iEl*FHSi*«lt=«*ia^rSffiJt* J iB«§ir 

[0018] 

EH6^»^^*i-S#«^H«ttt^±^0 20 

[0019] fat2H 14-18 t^UfcflBtifeVfcWil! 
166 1-145761 ^«^fclEaS*lfc«BU4, m 

pm \ \ tm2£ttL (mi 4iz7jkLtzffimcom$) . 

^^hlra4^'^T>^>^'l 0tC*ft (115-18CS 

JEEft-^fHIfcifRroTJJErtlftl iaB4iH&4j&^ 30 
fc*±g£ffi*H,Sv^ t"C . ffi»Lfc*#fc(i, #4. 

[0 0 2 0] X. AMI 1^12(^11, i£«±^$m4 

*bt,z£K>®m-&imiz. mtf*)wse&M*wkt&-r. 

[00 2 1 ] HDD^tfkA<0ttH*f|»5-&&^fc 

[00 22] =WHiW 1-26 632 0-§^|Rte(±, J±* 
LT. Ife^OllllSiSllfc^JEtft^ifcftfc, ±fBJE 
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^M^isfit;ffl^jitf*{iffi*-c hdd m^m<7) 
[0023] *$mn?&*tt*ztvfi:m& ows^h 

[0024] 

tzM~<7>®M. mftzzcDM^&mMfr&mjjfiniz-rti 
fz&ftX'±m%r.(vmmi l zMi&ztix:M=comMb . + 
#$H&^«£#oT±Bem-oaw=, xiBifs-, » 

ffl-fooltffllE^ff tT v ^ . 
[0025] t*T. ajBSrFffifcfrSr ^ (6** 0 

AftK^^TL^D (If*3l3) , ±JE» ^HOIHS 

MO 1*1 OM^^^SP W iztt LWj ft liZK %> S: JD ^. , 
; f5W#u&»wasff<^«Mt»*8IS too , ±IBJgHOgp 

too, ±IBIg^«gP»^±ISm-Og|5W^J±A^ 
t . JjaR»«»tt3ii«^>8tSg t^#14fc{i(?-|S: Lfc 
ttJBT. ilBI^HOgPW^EA^^^Tt^O (It* 
IB 5) . ±IEaitH-foo5t^J±^#-^-t^v^^ 

o. ±IS^-OSP«^±fEII-^SI5«(;J±AK^t. ± 



(5) 

7 

[00 26] 

<. te^'OWSSB^ffl^iiT. L^i^Itr^y^ 

[ 0 0 2 7 ] X. SIHO§|5«(4l§lfc Ote^I^ 10 

TiSr£LTU-g>^. ^cO^J±#Jf#^#^roTmH^ 

[0028] 

[ mum iHiii *%fflcoM- mmm ^ lt ^ * . 
«oaswc*s«ii 5(4, mi (a> t^-rat, * 

1 5 a k A^SB 15bi £©g|5 1 5 c tM?« 

C0|)i3iTS>SgS8IS[<0^— tf5WIMWSl 6£flMLTV> 20 

5. fg=^§P#T'£>-&Rftll 7(4. i*«Bt»V^T± 

i^rt^i 7{4^hJiBt, mm^wiMxh^mmmcom 

[00 29] r^sSrtt 1 5 k ftfft 1 7 k 9 
Wg^B^B-g.^. r5fct\ m-JMb LT. 01 
( B ) fcjjr$T«fc, -tIBW 1 5<0/Jvgmi 1 5 at±El*j 

3rl ^iflE ) tflrfc-Tt fl** S . LT . _hE*ffi« 1 

5 b J'hJf ffiOSI— O^fiil 16k 1 7 ^hJtlffiom 30 

18t«t' 7 fPi Sr. ^Jfcacoteft* 0 Hi 
S&mfcffl^WESffrS--*- 44S»fc^SB*t y ^p i 
(01 (D) ) ±i9kJI< (Pi >pi ) LTiK. 

[0030] &^t\ m^xmt lt. ±ie^-iic 

J:9ffl^*>SnJt«tl 7 Sr. ffi~Og|5M 

1 M^hfm«Lil4 3 . 4 3J«U^ 

LT. ZCDHtcr#mW3t4 3^ 4 3kMfESI 
Hr.^rti^fiMl 6. 18kSrM^S*So 40 
[00 3 1 ] mz, m=XJ&.t LT. ±IEttl 5&wi 

si7t«i9t mie0 1 3 t^-rat 
fc, ±ta i nco9\-mmM4 3.43 kis-. s§-oi*jsi 
mm 1 6 . 18k «iB<©p3js*natc24 Reims £-§bt 

A§<-f&„ ^LT. ;«BtBI8<W;&<!Srofc»4h&» 

6, ±IEBWai8P«Jfc, FJf?gSSCOi5. 5*#A"T4. 

[ 0 0 3 2 ] mz . S&HIg k LT . ±IB 1 n<wvmk 
j!4 3 . 4 3 kffl— . m~Ort^Di31 16. 1 8 k OHU 

^KlS-iiroo. ±fgm 1 5S.Vrtfm 1 7 btttk 1 9 k £ 50 
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hi (c) t^-rn^. #50iait#£fias 

#§6. 6£SI*LT. #15. 5*»n«*|6l«fBIHHa« 

7£§i#-r& 0 «ro««T(4. * 

[0033] fU, ftft(C»E3i: LT . ±ISl*lffc 
1 7 SrSSU 1 5 c fcrtUt, H 1 5 c^hJaffiTflKrfr ( 0 
1«£*) tcSEffiS-fraWzJ: 0. JJEfiS— . gg-OR 
mWlWl 6. 1 8«f7f5g< LT. BuKBFfSWE 
fttofifS^rtvf- pi k^^„ i^IST. 

h . ±.mm i5ct^i7 tosH k omizwmtf 

[0 0 34] zvmzLXftt>ttftt)£*tf*iS1xMk 

& o f oT W 1 5 k F^lm 17k <0lBlfc«aiFJWt*fliL 

^ < t . jjartu 1 7 ^'-rtLijj*^. ##§tL7t^j± 

*«fflH<W-«. < , -#:^5$fi^k LTK 0 S . 

VTR-^HDDCOXeyhVK^WggBSrlfjS-r 
*f3t*«aE»fc?r4. X. 7^y+;WfSil:IotfJ± 

mzft*cx_&<, 

[0035] fIL. ±ieF*rtml 7(4. »4 0«totJ:4 

/Mian 5atc«L'casffis-a-«*3& l wc*ft. 

^. ±IE^17t. JJfflMJ:Dfc*S£jm:<0;*j£ 

k# o «a^H^#^§^T v^^Es tt^^m ( fit 

AX(4il£4>) ai*s„ 

[0036]ftC. 02(4*S|BH(7)^-»fiMSr^LT 

Jlffltcmx^P^lmttjl 1 8 * ffM LfcWftl7t, ^ 
^[-JSBCm-o^f^DiB 1 6 ^^BSLJttt 1 5 
1 5a^WLTV^^CMLT. AUffiM^*!^ 
(4. 02 (A) - (C) fcjjrt«fc, F^mi 7a^Ml 
3P1 5 afcjWKtfcft, dCOWl 5MOT;^fml 7 ac?) 

^mbc. ^-n^-'tLm— . m^ammmi 6a. is 
[0037] ;<oawr«is£*ftffl-r4*fcj:o, nmi 

7a^/Nlg|51 5 a{Z9\-m-hmX\ 1 8 (0 

1 ) 3&gpR»tStr**R6jhaj*S. wv*^ix(4. * 

x*m~cvpimm 1 s a ir?FM-r-&^, ^ftf&tyt 1 

1 8 a k M 1 5 k COW'C"** ffi^^JTPx. hfl 
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[0038] ^<DflB<oaKKaVfPffll4, 19&L;fcSS— 31 

mmt mmTfo&M. mm^um-Vf^nLx , 

[ 0 0 3 9 ] JjCfc, H3(±*«Hg<0flS=iatW**LT 

03 (a) fc^*r«{c, n-^auwT&s^Mfe 

*g»2 0bfcpifaS2 0a, 2 0bSrilMS-ti:4®gg2 

0 cfcjWBtft3;frVCH4. *L/C_hiB*&at2 0bfc:, 

H<ojaH"c» 4 ; oiij^hpw 2 i <7) p^jhb , .tje'he io 

»2 0 atfDWflniffcUi, mmBOTRWKOtHRf 2 2 

2 111 g *«0B t»l vC±E*g» 2 0b OF*|@ «t 0 
&^L*#3:*f«*-f4. 
[0040] ±IE±^fm2 0 bfflS>Mk2 1 t fcfflffl L 

x, ?j±£tt^ztitzi&tfK>m%mw. : £mhi%s&. 

m-JMtLX, H3 (B) {zmWiz^ iJEBW-162 

1 £*@g|S2 0 b fc. 4^&«£^£i*fc-t*Tl*jfK*- 
4 fc*t. mm ( C ) XIEGW2 2a, 2 

2 b mfttz , ss-cofarcft § si-^hSflfiii 2 3 1 , 20 

Mmcr>mMX'foZ>M~cr>*rm®M2 4 fc £ffM-T4 . 
[0 04 1 ] £<Z>*fc:. ±^H&2 0fc9Mlft2 1 fc Srffi 
Mt/Stlt\ _fcJEflS— . Sl~0?hmmil2 3. 2 4 
SrTIM-f i*l<5>W*MftftjS2 3, 2 40JtRJg£r 
rftWJStCtt!*. L*»fcHi«iftat2 3 . 2 4kX3«2 

fc LTiBWfc&jftJfc*-, mx^h«»ii 2 3. 2 4 PI± 

fP2 (H3 (E) ) j;0^*< (P2 >P2 ) LT& 
<o 30 
[ 0 0 4 2 ] tfcfc. S5XX*Ii; LT. SSXc^JSHT** 
51-JI)ffit. JSX. mHcDKijS-C&S l*f<DrtlWtatl . 

uw«i2 (aaw-*H3 (d) #ng. > £. xie 
ns-iati 0ffl^^stL3t^hitfe2 oatwni2 

1 t , ±IE 1 Mofif&idlt 1 , 1 fcS5— , 

»^«0*Hftttat2 3, 2 4k£r*fl*J$-t2r4. 

[0043] ^Igt LT. ±IS#2 k±^h 

m 2 0 KtWMi 2 1 b £ . mm 1 3 

s*, jjei#<o praam, its- m-<m*m 

312 3. 2 4fc«IHc3MdH8rt£. mj@R0>55* 5£ 40 
[0 044] SIHX^LT. 03 (D) fcjjc*- 

jjai»»rtmiati. sixo 

2 3. 2 4 £ <3Hfc#A3*lfcBfSaR<9I 5 . 

5*, Pim^iummiuzSMti. x. ;<D3i0x*£ 

X. ^HHifcffiB Lfc_LIE5 5 . 5 . ffiS§§ 6 . 6 £ 

[004 5] Mtillit LT. ±iesiJ?hlm2 1 & 
±*>\-%» 2 0 ^rtJSITIIJ^ ( 11 3 co^iftl ) £S£ti;& 50 
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9, 03 (E) fc^rr«t:, JJB»-, 
WPmfb*2 3. 2 4<*>trv?-£SB< LT. 

XfE*Ii$E<055. 5fcffi£<^£EjW-¥S*t*. ^L 

J&-T4, 

[0046] ^, j^fossHmtw^*^. 

«tit 2 3 £ 3^hH 2 0 cOrtJlffit ffigffM L T I 
#L3rV^Hfc2 0Afc, li*<0lUW(|2 1, 2 1a£ 
MS i> , ffiEHIt^lJ^ ^-tm 5 <?)«t: , W2 £ 1 *f <7)|*| 

52 1. 21a, «17, 1 7 b £ 1 *fftW-ft#£fc 

(i. ^fflf^t:. -*X«?I*cogiFhf^2 1.21 
a.«17, 1 7bt36ffiS-fr4. 
[0047] 3*jE^£Eft**ff!Sr-3^< , W 1 
5 O/NSSP 1 5 a ( X«±jfHSl 2 0 2 0b) 

*«-&p«rtii 7 (xmmm2 1 ) o^eiSriistff-rs 

4 . mrlB0 1 (C35rt«=Sr*ffi"C3t6fL&^£E*#-#-5*i. 

5 0^ (06fO*SgB) *fi9*-T4i:Sfc s ^htel 9 
<0-SffiB (06^ffiffi) tJi«H»2 6*S5#^T, C 

wwii 9%ifrLx±mm**)m5mmiz$m$:tot 

x. ±KJWfti 9co«B mh<r>wm) mm 
M-t>-if2 7itm£^xx, jjsm&vwgm&ogm 

[0048] JjaHB-fcyif2 Tj&^ttaSLfc, te^OW 

. itttsts 2 s k . mmy - u 

Wl ( FFT=fast Fourier transform) Jff^^FFTS 
M«K> 3 0 fi . XKtt 1 5 1 5 a 1 7 £ 

ttfflLT^S. ±fe«l»S3 0{i:, ±IBffLii^a3 

W t E^Sa 3 1 Off tii^M 3 2 (CjJErtH 1 7 ^ff 

[0049] Ik^'O WSgS0MitB#. XIE4^g|5 1 5 
a teflU 1 7 Srff ti^-C, XIE#5 5 . 5 tCjgGE^rP 

•9fSS^«^SJU^^«iJ^Loo. XIBffLa^S 
fi3 UzEM*M*)&»* ffLii^ic3 2(.:j;Dl*]^l 

7 ^ffff-r h mx\ z <r>\*m 1 7 &±i aw 1 5 o/M^gu 

1 5atJEAK^4„ LT. XIE^ffiJU^iC^W 

wc& Ltzmmtum--$(Ltzttmx\ xisff 

53 l^ffi^iMD^^ffihL. J±Aff*£l*T-T 



(7) 

1 1 

[oo5o] m^m^mm^immmmt^sMt^) 
rmz-i£.<nM\mfohm±. MiifMf2-6 i 70 

0-§-£-#gtfE*i§tiT^ft«fc. Vt&frh^tixx^ 

ft. m-ox, mm-t^m-'om^mmtmtm^m 
±KffLa^isg3 l^mao-w^ 

IWffi&ffWSf^ill -I^'tffi^ilfli^ 10 

jttf^Ot^k£ PI*tft¥i4&i \ 
[00 5 1] p^, I^Jtml 7£#ffiiT&^#LS : ^Ka 
3 12: LT14, I^I^iffy'Jy^ffi, XTv-'J 

>y*?m o ijhh- 5 * *> ft* 5 . 

2M£^LT^ft 0 ijfEH5fc^t«!S:^rffi'CaS6*L& 

ft&toSBSS!»ri4. JHH1 9£&A/C. lMcOf?ffig 
133a, 3 3b £f£ftT V ^ ft . ll^O||}ft#|<7)*§-£\ 20 
#ffffigi33a, 3 3btUx7y'Jy^ttffll 
0 . W»»3 4 K 4 0 . *ffJ±^S 3 3a. 33b 

4. X, JJEJWftl 9«-« (I7^ffiffl) fctt, 
SEffi-fe yf3 5 Oiffl^ 3 6 ^JfMS-ltr . £ O^Hfe 1 
9C0«rtriai (07Ofc&^T[Sl) t2ft^{4*0#iJ5g2rg 
fttLtl^, :^fi-feyf3 5<7)I£Ill _bte*(J 

[00 53] ±iE3-ffJ±igg3 3a, 3 

3bAU9ffilK^^9^£lfiMIW-4flS, F*Jfml 7b 30 
Liitf^ff Ui»§SB3 l^cOffi^iMOa^i 

fijffW-ft. up*,. 36**9 ttSl£Bo«Btiff, W2tp"?«i 

1 7 b fcfpUiX,-?, ±IB#5 5 , 5 fcJBGE^rf ffitft 
^-ft*§-£-ti4. ±IE 1 *tOfW±§IB3 3a. 3 3 b £ 

OWftl 9c«filJl£Loo, ±fEffL2^§IB3 
HdBSSrji'm^ ff ta»R3 2fc:J:"9P«Jlll 7b 
^ffffi^ftffT*. i <?)\Hm 1 7 b £_LfE«l 2 CUAKn 
-fft. LT, ±E3«HbPWi«gLfcRSe«fcraiar 
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surface of a ball and a plurality of rows of inner 
ring's tracks and outer ring's tracks, by pressing 
a third member into a first member while measuring 
a resonance frequency of a rolling bearing device, 
and pressing the third member in a state in which 
the resonance frequency matches to a preset 
frequency . 

SOLUTION: When an inner ring 17 is pressed into 
a small diameter portion 15a to apply an adequate 
preload to each of balls 5, 5 during manufacture 
of a rolling bearing device, a vibration sensor 27 
measures a resonance frequency of this rolling 
bearing device, pressure oil is sent to a push-in 
device 31, a push-in arm 32 presses the inner ring 
17, and thus the inner ring 17 is pressed in and 
engaged with the small diameter portion 15a of a 
shaft 15. In a state in which the resonance 
frequency matches to a preset frequency, feeding 
of the pressure oil to the push-in device 31 is 
stopped to finish a press-in operation. In this 
state, this rolling bearing device applied with 
the adequate preload is completed. 
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